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ABSTRACT 

The effects of variation in instructional Media 
design for all learners and for low and high ability learners 
considered separately are investigated in this paper, and the results 
are collected into a set of prescriptions for instructional ledia 
design. The literature of the aptitude-treatient interaction field is 
reviewed, and 10 statements on learning are made which are considered 
generally supported by the research. These are collected into 
separate lists of factors or variables that disproportionately 
benefit either high mental ability students or low mental ability 
students. Those instructional procedures that benefit low ability 
learners are characterized as largely serving a "compensatory" 
function, that is, they provide the mediators, organization, and 
modality that the students cannot provide for themselves. In turn, 
the instructional pra^edures that benefit high ability students serve 
a "preferential" function by calling on and utilizing their higher 
aptitudes. These generalizations are then expanded to form very 
detailed prescriptions for instructional media design, depending on 
the mental ability of the learners. (HH) 
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This paper has two objectives: first, to deteriaine if 
interactioraHetween the intellectual abilities of learners and the 
different nays instructional media may be designed and produced; and, 
second, to translate tlfi findings frcm thi? search into prescriptions for 
the actual develoKinent of instructional products* 

The acooaplishment of these objectives is a difficult task* As has 
been convincingly pointed out by Bracht (l970) and by Cronbach and Snow 
(1973) > there is little definitive evidence from the aptitude-treatment 
inte:raction research that points conclusively to the employment of 
practices that might guide the seliction of the mca*e general instructional 
strategies, much less to the design of specifie instructional media. The 
research results are so fragmentaiy and diverse &Viat generalisations from 
these alone are virtually Impossible. Thus^^ if aii application to practice 
is to be mde, ire must look beyond the experii&ental data and base our 
decisions also on theories about how individuals learn and process 

^ 

^ William H. Allen is professor of education and chairman of the Department 

0- of Instructional Technology at the University of Southern California. 
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information and upon the apparent directions suggested by the findings. 
This may appear to be a shaky foundation for the conclusions that will be 
drann^ but it is the best we can do at this stage* The risk of oTer- 
gensralization or over-simplification is a real one, but a risk that may 
be worth taking if the results lead to deeper insights or new hypotheses 
that warrant further investi^atioa* 

The translation of research and theory into real'-life applications 
is desparately needed* This would appear to be what research in education 
is all about: to discover procedures and practices that nay be applied to 
the improvement of instruction and the enhancement of Ijaarning* let, thi3 
transfer is so seldom accomplished, either through the inability or 
hesitation of the researcher or theoretician to interpret his findings 
so that they may be used or the reluctance of the practitioner to accept 
these findings or incorporate them into his teaching practices* Thus, 
the attempt will be made here to bridge the gap between the researcher and 
the instructional media designe?/, at least to the extent that the research 
and theory will be synthesized into a set of prescriptions that have 
implications f >r the ways instructional materials may be designed to 
satisfy the learning requirements of Individuals of differing 

intellectual abilities* 

The results cited in this paper and the theoretical constructs that 
appear come from a number of individual and general sources* The 
individual studies are referenced when they occur, but special mentiou 
should be made of those more general sources of information from which 
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conclusions are draiin> both In relation to trait-treatinent and to 
instrisiitlonal media considerations* The f oreiaost source of knowledge 
was the prelisdnary unpublished draft of tiie forthcoming book of Cronbach 
and Snow (1973) on aptitudes and instructional methods* Many of the 
reviews of specific research studies are dr^wn from this definitive work* 
The most recent review of trait-treatment interaction research and 
consideration of the issues involved is the paper by Berliner and Cahen 
(1973) « and Snow and Salomon (1968) and Snow (1970) treat the subject in 
some depth* The symposium papers on learning and Individual differences 
edited by Qagne (1967) discussed useful facets d the probleM^ as do 
Glaser*s (1972) and Di Vesta's (1973) more recent papers* The compilations 

« 

of reseach studies conducted in ths Instructional Film Research Progran at 
Pennsylvania State University and compiled by Carpenter (1953) and 
Carpenter and Greenhill (1956) and the studies of Air Force research 
edited by Lumsdaine (196!^ comprise a considerablt body of research ou 
madia design techniques • The media research in its entiret^f Is ably 
reviewed by Lumsdaine (1963)| and his paper gives the best concise source 
of information related to design techniques* 

This paper will be limited to a consideration of the general aptibude 
or trait we classify as "intellectual ability." This term is obviously a 
catch-all f git a large group of traits, and to lump them together and 
attach this general label is risky* Yet there do appear to be certaia 
abilities of an intellectual nature that are being measured by the moat 
widely employed mental ability tests and which have been given this name. 
For the aost part, these are the tests being reported in the 
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"intellectual ability 
aptitude-treatmont interaction studies. So the use of this omnibus term^ 

seems Justified, at least in this exploratory investigation of aptitude- 
media design relationships* Honever, it should be kept clearly in mind 
that this analysis groups specif io mental abilities togethsr and treais 
them as if they were representative of some general intellectual ability* 

If it can be said that a class of individuals (those we label as of 
lower mental ability) is deficient in abstract reasoning and in attentional, 
preceptual coding, perceptual processing, and analytical skills, it might 
be possible to predict how such learners will respond to instructional 
material that either demands the application of such skills or ccnpensates 
for their deficiencies* Similarly^ if we can say that another class of 
individuals (which may be labeled as those with high uental abiL':ty) 
possess these skills, we may, in turn, be able to predict how thoee 
learners will respond to different forms of stimulus presentation* 

Instructional media design, as considered in this paper^ refers 
specifically to the ways the instructional message is manipulated in the 
design and production process so as to influence coraeiously and deliberately 
the learning from that material* It is assumed that the material produced 
will be reproducible in tke sense that it will possess a unique set of 
qualities that will persist regardless of the number of times it is used in 
Instruction* These materials have been called "software" of instruction 
and include such media as printed textual material, motion picture films, 
filmstrips, recorded audio presentations, videotapes, programed texts, 
computer-mediated instructional programs, and other organized sequential 
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materials that have been recorded and preserred In a nore or less peraanent 

GlTen the present state of our knowledge about the relationships of 
different intellectual abilities to the my instructional naterials may be 
designed and produced, it would be presumptuous to do more than point the 
way toward some tentative generalizations* These are called "statemsnts" 
in the belief that such a tern denotes the provisional qaality of the 
conclusions* Sach major statement and subnstatement is derived from an 
analysis of the research evidence beari.ng on the issus and a consideration 
of the thearetical or psychological precepts upon which such a conclusion 
may be based* Some of the statements are more defensible than others, and 
the explication of each wLll attempt to make this clear* In any event, the 
statements presented here are not given as proven conclusions, but rather 
as indicators of the dlreetion of the evidencs and the statements may 
be treated as hypotheses subject to the usual verification by further 
research. 

« 

The next section of this paper wLll present a single statement at 
group of related statements about the relationships of instructional medis 
design to intellectual abilities, and cites and discusses the supporting 
research and theory. The following sections draw these 

statements together into a number of theoretical integrating generalisations 
and give prescriptions for the design and production of instructional 
materials or products* 
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Stateaenta About Relationahjpe of Inatrustional Media 
Dealgn to Intellect wl Abilltiea 

Selection of Media Fom 

What form ahould the stiaulua take 
in order to benefit individuala of different intellectual abilities? The 
concern here is nith such ff ctors as pictorial ts rerfoal fom, motion ts 
still presentation, audio vs printed mode, or single- ts multi-channel 
information transmission* Ihere appropriate, statements bearing on these 
Tariables as thej relate to intellectual abilities are presented* 

1* There is no apparent support for the supposition that individuals of 
higher mentals ability may learn more from Terbal treatments 

and those of lower ability from pictorial treatments , 
l.l. Individuals of higher mental ability mar benefit proportionate ly 
more frai presentations by perceptually complex, fixed-pace . 
information-laden, multi-channel motion pictorial forms 
(motion pictures and television) than mill those inditiduals 
of lower mei fj^^^i^ 

Following a comprehensive review of the research and consideration of 
predictions regarding interactions between msotal ability factors and tba 
visual vs verbal mode of stimulus presentatiom, Cronbach and Snow (1973) 
reported inconclusive results* It is possible to balance off those studies 
that reveal aptitude-treatment interactions supporting one harpothesis with 
those supporting the opposite hypothesis or those finding no interaction 
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at all. let there does appear to be eYldanca froa selected studies 
reTlened by Cronbach and Snow, as well as research not reported by thea^ 
that suggests the existence of factors that could guide the selection of 
nedia forns for particular mental ablliigr learner groups* 

There is sone experimental and theoretical support for the notion that 
higher ability individuals may profit more than those of lower ability fron 
the more Tisually eompLax motion picture as contrasted to rerbal presentations* 
Not only do the hi^s learn more than the lows^but thay learn iroportionately 
more. In an unpublished study by Frederick, Hlount and Johnson (1968) > 
reported by Cronbach and Snow (1973) » & "figural** programed instruction 
treatment that employed a tree diagram to organize the sjmbol notation on 
structural graiuaar in teaching eighth graders was best for high ability 
students and rery bad for Icms* These extreme differences dii not exist 
for treatments that used either symbolic notation or a rerbal treatment 
without symbols or figures. Qagne^and Gropper (1965) compared perfox«anee 
on seven programed instruction lessons on mechanical advantage by eighth 
graders, presented either with motion picture demonstrations of concepts to 
be developed or with the use .of words only. They found no interaction 
between the the visual or verbal mode of presentation and verbal ability* 
However, in an a posteriori analysis of the data, CTonbach and Snow (1973) 
conclude that the verbal treatment was bettor for individuals with low 
scores or. two preliminary program lessons (Pre-^chievement ), and the visual 
treatment was comparatively better for those with high Pre-Achievement 
scores* If the Pre-Achievement scores can be considered to be a measure 
that involves verbal ability, there would appear to be evidence supporting 
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the contention that higher ability learners will profit comparatively more 
than loMs fron visual-pictorial presentation modes* 

There is other possible supporting evidence for this conclusion/* 
Radlov {1955) made a factor-analytic study of the relationships between 
certain abilities and factual learning from two sound motion pictures with 
basic Anqy trainees. He found that Verbal Comprehensiun (or test of 
vocabulary definition). General Reasoning (ability to solve problems), and 
Spatial Orientation (ability to detemine changes in direction and position 
of an object) from the ^uilfotrd-Zimmerman Aptitude Surv^ were the best 
predictors of filji learning, but that Perceptual Spied (requiring rapid 
recognition of small changes in detail) was a relatively unimportant 
predictor* If . the factors moasured in Verbal Comprehension 

and General Reasoning are similar to those measured in conmon mental ability 
tests. Individuals possessing these abilities to a hi^er 

degree n.ay benefit the most from motion pictures* In an a posteriori 
analysis of a series of seven experiments conducted by Allen £t a^ (1970)^ 
who tested for the identification of specific physical characteristics or 
names of things or events presented by pictorial or verbal means, a tendency 
was found for the higher mental ability individuals to surpass the lews in 
their gains from the more perceptually rich sound motion pictures than from 
the verbal non-pictorial treatments. Such differences did not hold for 
sound-elide presentations, leading to the supposition that the still slide 
pictures may not have teuced inf oimation-processing abilities to the 
extent done so by the sound motion pictures* 
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There was, however, evidence that low ability individuals aay profit 
Aore than highs from sound motion picture presentations, Gibson (1947) 
found that low ability Air Force trainees during Vcnrld War II showed 
greater improvement than highs from filmed gunnery training than frcm a 
printed instructional manual. Koran, Snow and McDonald (l97l) studied 
the relations rdps of verbal and perceptual aspects of intern teacher 
aptitude to the videonnediated modeling of teaching procedures vs written 
modeling as measured by performance and written tests relating to "analyt-ic 
questioning"of pupils* Th^ found evidence that may support the notion that 
individuals low in general fluid ability and hi£^ ^ja memory for nonverbal 
details presented in complex moving visual displays will profit more tr<m 
the videotape portrayal of a teaching skill to be leaxned than fron a 
written verbatim text from the sound track of the video model* On the other 
hand, those high in general fluid ability and low in film memory will profit 
more from the written modeling treatment* It should be pointed out, however, 
that the authors did conclude that the slowly paced and detailed video- 
modeling treatment may have compensated for the poorer perceptual 
processing and analytical abilities of the low ability individuals, 

Becker (197A) found both a significant posttest and a retention test superiority 
for a multi-channel sound-slide treatment over a comparative sound-along treatment for 
low verbal ability high school English students in the learning of the concept of 
poetic metaphor. Given the absence of such an effect on the posttest with high ability 
learners and an otherwise consistent high over low superiority wit' "her treatments, 
it appears that the multi-channel mode had a more facilitative ei upon low verbal 
ability individuals than upon those of high or medium ability. 

It may be seen, therefore, that answers to the question of whether to use 
pictorial or verbal presentation modes with different ability learners are not easily 
obtained. But if we make the assumption that low ability individuals are deficient in 
their perceptual processing and analytical skills, ther? is some reason to believe 
that they will be handicapped .in their learning from stimuli that require them to use 
such skills. Such may be the case with sound motion picture films that presenu 
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information-rich visuals at a pace too rapid for mental processing and that are 
unavailable for review except from the learner's memory store of what he has seen. On 
the other, hand, multl-channal pictorial presentations may contribute to the learning 
of lower ability individuals if they contain other design features (to be detailed 
later) that enhance learning by this group or exclude features that might serve to 
inhibit such learning. 

^* The motion Pictorial fom may be acre effectirg than t h« 

pictorial fom at all intellectual ability lerels for presentiiMt 
factual information, models for imitation, and aental processing 
ouerationa. 

2.I. Individuals of low Terbal reasoning ability may benefit more 
than those of hith ability from motion depiction of an action 
or operation that duplicates the mental processing of that 
operation . 

2 •2* Individuals of higher mental ability may benefit oroportionafly 
more than those of low ability froa motion depiction of the order 
of occurence of ob.iects. events, or processes where an orderiflg 
task is involved * 

There is relatively little research that pertains direetlj to a 
comparison of the motion picture presentational mode with still picture 

presentation, and even less that treats this variable in relation to learner 

aptitudes. There would appear, however, to be an overriding advantage for 
the -silent motion picture presentation form over the silent still picture, 
but one that is greatly reduced or eliminated when sound motion or still 
pictures are compared (Roshal, 1961; Allen and Weintraub, 1968; Allen 
et al, 1970). 
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The most reTeallng erldence results fron tuo studies conducted bj 
Salonon (1970, 197^ in ifcich he investigated the effects of a function he 
calls "supplantatlon," that Is, a process tliat replaces or supplants a 
covert mental operation already in the learner's repertoire but which he 
vould have to activate on his own. Exposure to such stimuli is likely to 
cause hiji^"imitate, internaUxe, and use as a generalised schema the proeese 
which he oberves*" In one study Salomon (19Ty compared treatments that 
"zoomed" In aixl out In motion on details In prints of oil paintings^ shewed 
slides of the entire pictures, or showed a slide of the entire picture and 
then individual slides of the details. was found that low verbal 
reasoning eighth graders benefited more than those of high ability from the 
motion picture supplantatloo, but that the high ability group benefited more 
from the viewing of a single slide of the picture. In another experiment, 
Salomon (l97;y compared visualization perfoxmance In the laying-out of solid 
objects and "folding" them back again when presented by motion supplant at ion 
and by slide presentation methods. Again, the supplantatlon, in which the 
process was shown in motion, was beneficial to the low verbal ability 
individuals and debilitating to the highs. It would appear that the motion 
picture was better able to imitate, and thus supplant, the mental operation 
required of the task, and it may suggest that it compensated for the poorer 
perceptual processing abilities of the lower ability Individuals. The hi^ 
ability group, on the other hand, was better able to internalize the mental 
process involved and rely on its own mediators. This group may haveAxuid 
the "zocfldng-in" motion presentation unnecessary and even interfering with 
their own processing c.f the information. 
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The Koran, Snow and UcDona'.d (1971) study inay present another example 
of the supplantatlon function* In this study the vldeoH&cdellng treatment^ 
which portrayed teaching skills to be Id^rn^d by jneans of videotapes^ 
benefited low mental ability individuals* The authors suggested that this 
method compensated for deficiencies in perceptual coding abilities and 
analytical skills by providing a "behavioral representation for the learner 
that he coulo not generate for himself if given the writtennaodeling treatment* 

In a posteriori analyset of studies by Allen, Fl}.ep and Cooney (196?) 
and Allen, et al (1970), some tendencies vere found for high mental ability 
learners to benefit more than those low la ability from motion picture 

over still picture modes of presentation in the learning of material of a 

Such 

"concrete" nature a the identifying of the specific physical characteriAtica 
or names of things and events. However, the revert^e effect was found by 
Allen, Filep and Cooney (196?) for content that was "abstract" and which 
consisted predominantly >f verbal concepts for lAiich there were no direct 
"concrete" referents* In this case, eighth grade students of lower mntal 
ability benefited more than highs from motion picture (as contrasted to 
still picture) supplantation of verbal programed learning sequences in 
learning such abstract conteat as spelling and definitions in crystallography* 

Both Salomon (197^ and Mien and Weintraub (1968) discovered evidence 
r«ilating to the interaction of mental ability to the task of ordering a 
sequence of events, procedures or objects* Salomon (l97^, in the 
"supplantation" study described above, found that the order in which the 
pictures were presented was also learned* In this case, low verbal 
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reasoning subjects manifested less order in scanning posttest stimuli 
after the supplantation ("zooming-in" cn details in pictures) than after 
the activation (oiitire picture shonn only) treatment. However, the hi^ 
ability subjects demonstrated more order in scanning details after the . 
supplantation than^actlvation treatment. In the Allen and Weintraub (1968) 
study, . the learning of the serial order of occurence of objects, 

events and procedures in nine separate stimulus presentations by fifth and 
sixth graders was tested. There was a tendency for the high mental ability 
individuals to perform proportionately better than those of low ability 
after exposure to silent motion picture stimuli than to silent slide stimuli 
of the sane processes* Although the low ability individuals performed 
better after exposure to the silent motion picture than to the still picture 
stimuli, these differences were not large in most cases, and showed less 
variability than did the highs. Both of these studies seem to show that 
the order in which a process, sequence of events or discrete inf omatLon 
occurs is best learned by means of motion picture dnpiction, but that 
higiier mental ability learners will profit from this mode to a greater 
degree than will tho&e of lower ability. 

In considering: the possible relationships of mental ability to th« 
motion or still picture form of media presentation, the evidence appears to 
support the conclusion that the learning of lower mental ability individuals 
wiJ.l be enhanced when motion is employed. However, this conclusions is not 
as clear-cut as we might wish, for this effect may depend upon the nature of 
the content to be learned and the demands such material puts upon the 
information-processing abilities of the learner. The Salomon \±97^ and 
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Koran, Snow and McDonald (l97l) studies seem to underline the greater 
representational capabilities of the motion picture in that it can show, as 
Salomon has pointed out, the transformations that occur in a process and 
present a model that the learner can imitate and internalize as a substitute 
for his own deficient mental processing skills. This may also account for 
the superiority of the motion picture with low ability subjects in learning 
abstract content in the Allen, Filep and Cooney (196?) study. The abstract 
nature of the material to be learned may have put a burden on lower ability 
individuals that was relieved or compensated for by a presentational 
technique (i*«., motion picture) which substituted for the msntal processing 
these learners had to activate on their own with still picture stimuli. 
The higher ability learners, in torn, did not need such mediate j. It Is 
unclear, however, why tha'concrete'content was learned better through 
motion picture depiction by the higher ability group unless mental processing 
assistance was not required in this particular case anl other factor* 
contributed to the results. The entire question is indeed an open one^ and 
needs further investigation. 
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Arrangement of the Instructional Message 

How should the content of the transmitted 
Information or messfge be organized so as to be most instractionalXy 
effective for different mental ability groi'pe? That is, nhat can the 
designer and producer do to manipulate, arrange, ei^hasixe, or enhance the 
nay the message is presented so as to optimise learning from it? The 
emphasis is on such factors as techniques for preparing the learnijng for the 
instructional message, the elicitation of response from the learner and 
giving him feedback and knowledge of results of the correctness of that 
response, direct Jig and maintaining attention to elements in the message^ 
repetition or redundancy of the message, pacing, questioning, sequencing, 
structuring the message, and motivating the learner. Not all of these 
factors are" susceptible to analysis for the intellectual abilities dooain, 
but a number of statement nay be advanced at this time* 

3. Introductory presentations, which provide an organizing structure for 
t ^e content that follows, may enhance the learning of that material 
and mS |» ^A more resistant to forgetting for learners of all levels. 

ERIC 
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Individuals of lower mental ability benefit more than 
those of higher ability from exposure to "advance organizers" 
and other motivating preparatory procedures that establish 
a set to learn the material to follow ^ 

The general facilitative effect of prior preparation of the learner 
for the instruction to follow has been well documented (Anderson, 196?; 
Gagne^and Rohwer, 1969) and nould seem to apply to learners of all 
intellectual abilities* However, little research having a direct bearing 
on the question of possible aptitude-treatment interactions has been 
conducted* 

Ausubel and FitKgeraM (1962), using educational psychology students as 
subjects, studied the effects of a written "advance organiser" designed to 
provide Ideational anchorage for a written passage on endocrinology of 
pubescence that followed* They found that lower verbal ability learners 
retained significantly more of the "organized" material than of the material 
with no organization, but thai^ there were no differences fi^ the high and 
middle ability subjects. The authors concluded that the organizers, by 
providing ideational anchorage, "facilitate the learning and retention of 
totally unfamiliar material for those subjects who have relatively little 
verbal ability*" Subjects of higher ability are capable of " spontaneously 
organizing new material around relevant, more inclusive concepts, and hence 
derive little or no benefit from introduced advance organizers*" In a study 
which combined textual prose advance organizers with review questions in 
learning of social studies material by ninth graders^ Allen (1970) found 




that the specific learning appeared to be more resistant to forgetting f cr 
students of aTerage or below IQ than for those above average* However,, this 
effect for the advance organizers was facilitative only for the specific 
questions and had no general effect. The opposite was true tar the higher 
ability students. The author suggests that the lower ability learners may 
be inclined to "file" information by means of the more specific question, 
the advance organizers serving to make the questions more meaningful. The 
higher ability learners, on the other hand, may have selected the more general 
advance crganizers for integration in their cognitive structure. These are 
certainly questions tteit do not permit definitive answers at this time, bat 
do suggest that different media design factc-.'s may woric in concert to 

achieve particular ends. 

The meager research evidence reported above merely confirms what 
theoretical considerations seem to suggest. It nould appear that some typ« 
of organizing procedure or other kinds of preparatory instructions, motivators, 
outlines, or devices that focus the individual^ attention on the communication 
to follow or assist in structuring it should aid the lower ability student. 
He is deficient 5ji such attentional and organizational skills, and the 
organizer should aid in compensating for this lack. 

4.. The structuring or organizational outlini ng of the content of an 
instructional communication m^ y increase the learning of the 
content for learners of all abi lities. 

4,4, Organizational oatllnj npr or structuring of materials to be 
learned roAy benefit the lower "^"^^i i^hilttv individuals to 
a firaater degree than thost of h igher ability. 

ERIC 
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The imposition of an organizing structural outline on the content to 
be learned would appear to be generally effect ivB (Anderson, 1967; 
Tulving, 19t>dj Qagne'', 1973), but the precise ways this structuring oay best 
be accomplished has yet to be established. Comparatively little research 
attention has been given to the role played by specific headings within 
the material itself or the use of outlining techniques, but the expectations 
from theory would support their use* 

In a study of factual learning by Nary recruits from motion picture 

films that iff^^^Mes and sub-titles added to organise the films into 

sections, Korthrop (1952) found such techniques to be effectiw, but only 

with those films that were not previously well-organieed. The addiwion of 

such titles and increase in organiwttion benefited the lower mental ability 

recruits, but not those of higher ability, Lee (1965), in a comparison of 

different levels of structuring of prose material for Navy officer 

candidates, found strong evidence favoring a high level of structure 

which inclttded an introductory outlining paragraph, a final paragraph of 

summary and conclusions, main and sub-headings within the body of material, 

and transitional summariising paragraphs. However, no interaction with 

verbal aptitude scores were found. Niedermeyer et al (1969) and Brown (1970) 
both found evidence that lower ability learners were more adversely affected by 
unstructured or "scrambled" programed sequences in mathematics than were those of 
higher ability. 

It would appear, therefore, that although little direct evidence exists to 
support the view that outlining benefits lower ability learners, theoretical con:.l- 
derations would suggest its validity. The organizational aids inherent in outlining, 
structuring, and headings are compensators for the low ability student, who is 
deficient in organizational skills. On the other hand, the high ability learner can 
better associate, mediate, and organize stimuli that he encounters. 
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5. Directing attention to relevant cues which emphasize jnaterial to be 
learned nithin an instructional communication may increase the 
learning of that material for all ability groups> 
5*1* - Individuals of lower mental ability mav benefit more than 
those of higher ability from attention^irecting orocedui^es ^ 

The directing of the learner^s attention and the jrv>intenance of that 
attention during exposure to instructional media may be accomplished by 
the employment of a number of techniques; using visual pointers or colors^ 
giving verbal directions in the narration^ using novelty and change in the 
stimuli^underliningor accenting crucial cues^ emphasizing^ and many others • 
Gagne^and Rohwer (1969) found such procedures to be generally facilitative 
to learning^ and Uay (I965) reviewed a body of literature and drew the 
same conclusions^ 

In a more directed consideration of the interactions between these 

techniques and the mental abilities of learners ^ Snow and Salomon (l96d) 

pointed out that the "more rigorously organized and attention^-focusiqg 

character" of sound pictorial media might be more advantageous for both 

lower and higher mental ability learners • The lows need the organized^ 

redundant^ attention-directing^ and easily discriminable pictorial 

need 

presentation and the highs^the greater info mat ioA**carrying capacity of this 
mode* They sugf^est an "attentional hypothesis" based on Zeaman and 
House^s (1967) research on discrimination learning with retardates and 
Kanner and Rosenstein^u (i960) Army television study in which low ability 
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learned 

trainees a more from color television and highs from black and white. 
Although this hypothesis postulates equal weight to high and Ion oiental 
ability groups and poorer performance for those in the middle ability »2^oup^ 
there is evidence that the 1cm ability learners are the ones who will profit 
the most from attention-directing techniques • Salomon (1972) put fcrth a 
suggestion by Cronbach and Snon to the effect that "treatments which force 
subjects to pay attention to and differentiate among details benefit 1cm 
general-ability subjects •« •such treatments compensate for the subjects* 
deficient attenltional and discrimination skills These ^ame characteristics 
would handicap learning by high ability subjects^ honever^ because of the 
unnecessary emphasis on details* Thus^ the attention-directing piocedures 
nould assist the lower ability learners to do what thqr cannot do for 
therts elves • 

Other studies support this conclusioiv • Lumsdaine^ Sulser aiid 
Kopstein Cl96l) found that low mental ability Air Force trainees profited 
more than highs in learning to read micrometer settings from animated films 
that used such attention-directing devices as arrows and pop-in labels # 
Allen ^ Cooney and Weintraub (1968) found some indications that sound track 
narration directing attention to or pointing out relevant cues to sixth 
greaders in motion pictures and slide visuals on ecology benefited lower 
ability and handicapped higher ability learners • Allen, Fllep and Cooney 
(1967) came to similar conclusions, a directive mode of narration being 
more beneficial to low mental ability groups* 

It would appear, therefore, that both empirical evidence and theory 
point to greater benefit for lower ability learners from procedures that 



give direction to their inspectional behavior of the instructional stimuli 
to which they are exposed* Such technicuca would be expected to compensate 
for their poorer attentional and disciminational abilities* Oki the other 
hand, higher ability learners, because of their ability rapidly to 
process information, make relationships, and extract sjonbolic meanings fro&i 
the stimuli, might be handicapped by the detailed and obvious (to them) 
emphasising procedures* 

6. The elicitation of an active response or engagfement of the learner 
in active participation during the presentation of instructional 
material may . increase the learning of that material by all ability 
£rou£8. 

6»1» Individuals of lower mental ability -may benefit more than 

those of higher a bility from active participation and response 
rfii-iHn|r j^nM♦;t»^M»»■^■, ^lal materials presentation . 

There is considerable sufpor' for the belief that active participation 
and response during learning will liicrease the level of that learning* This 
phenomenon serves as one of the psychological foundations for programed 
instruction* Review of the research by Lumdaine (1961, 196^, Anders on, (1967), 
Oagne and Rohwer (1969), and Tobia{> (1973) underline the Importance of this 
variable in learning from mediated instruction* 

There is further evidence that this procedure will benefit the lower 
mental ability learners proportionately more than it will the highs • 
Hovland, Lumsdaine and Sheffield (1949) found that low ability Army Signal 
Corpe trainees profited more Uhan high ability trainees from a sound 
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fllmstrip on the phonetic alphabet and pronunciation of numerals that 
required audience pp.rtlclpatloa* They also concluded that the participation 
treatment was Increasingly ioore beneficial to the lows when their motivation 
was loner and the difficulty of the material was greater. Hamilton (1965) 
found a tendency for low ability eighth graders to benefit more from a 
self-teaching program on communlsA than from reading textual material^ bat 
a reverse effect for the hi^ ability students* 

HoNsver^ some contradl6tory evidence nas reported. Gropper and 
Lunsdaine (196X}'> in a series of studies on the use of student response to 
improve televised instruction, found that high ability eighth graders 
teivded to profit more fron programed lessons than did those of low ability* 
But they attributed such differences to the high difficulty level and 
fixed-pace mode of the lessons* Ulchael and licLCCoby (l96l) studied the 
acquisition of verbal facts from films on civilian defense by high school 
Juniors and seniors under either participation (answer sheet responses) or 
no-participation conditions. No mental ability by treatment interactions 
were found under either overt or covei*i response conditions or on items 
practiced or not practiced in the participation groupe. 

Althou^ the evidence supporting an advantage fco: lower mental ability 
individuals when responses are elicited during the course of the instruction 
is not definitive, theoretical considerations would bolster this vitw. 
The attention-directing and facilitating qualities inherent in the process 
of making an active response would seem to compensate for this group^t 
deficient information-processing and attentional skills. 



BtSI COPY AVMli^BlE 



23^ 



7t Posing questioas related to the material to be learned may increase 
the learning of that material by all mental ability groups • 
7.1# Individuals of lower mental ability mav bens fit more than 
those of higher ability from ouestion^posing techniques # 

There is a considerable body of research verifying the value of 
posing or inserting questions into instructional materials Lumsdaine (1963) 
reviewed this research as it applied to quest ion*«posing techniques into 
instructional films, and Rothkopf (1970) and Prase (1970) have done so for 
the extensive research they have conducted on the role of inserted questions 
in printed textual material* 

There is less evidence with regard to the relationship of this variable 
to the mental ability of the learners, but its close affinity to both the 
attention«<lirBc:bingiaadi:reapoAse^licitation processes suggests that the 
technique calls upon similar mental processing mechanisms and sho'ild enhance 
information acquisition by lower mental ability learners^ The higher ability 
individuals would not appear to need such assistances As reported above ^ 
Allen (1970) found that a combination of review questions with preparatory 
advance organizers made ninth graders' learning of social studies material 
more resistant to forgetting for students of average or below 10 than for 

those above. Shave Ison et al (1972) varied the position (before or after) and type 
(lower order or higher order) of questions and reported that college students with 
low vocabulary scores retained more when higher order questions were placed after 
a prose passage. High vocabulary scoring students performed best without questions. 
No aptitude-treatment interactions were found. Berliner and Cahen (1972) reported 
other studies that gave support to an aptitude-interaction favoring the use of 
questions for low mental ability individuals. 



8. The furnishing of correcting or confirming feedback relative to 
an individual's response during presentation of instructional 
inaterial may increase the learning of that material for all 
mental ability groups ^ 

Individuals of lower mental ability may benefit more than 
those of higher ability from feedback and knowledge of results 
of the correctness of response tojpresented material s 

The evidence supporting tho use of correcting or confixming feedback 
or knowledge of results relative to a learner^ s elicited response has been 
extensively reported (Lumsdaine^ 1963; Anderson^ 196?; Gagne'and Rohwer^ 
1969; Tobias^ 1973)> and its overall effectiveness confirmed^ There is, 
however, little direct evidence to suppoirt an advantage for lower ability 
students, but the expectations from theory are that such would be the case« 
Given the poorer att<!ntional and information-processing skills of this group, 
thn facilitating^ correcting, and reviewing functions served by such procedures 
would appear to be more beneficial to the lower than to the higher ability learners* 

9. Reduridancy of information by means of repetition may increase the 
learning of that inf oniBtion by individuals at all mental ability 
levels • 

9.1. Individuals of higher mental ability may be able to profit 
more than those of lower ability from the repetition # 

9»2,. The higher mental ability individuals may be able to profit 
increasingly more the greater the difficulty of the material 
to be learned • 
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lAck of redufidancyt or removal of details by compression 
and slmplificai>iQ>^.« n ay detar the learning of loi»er mental 
ability learner 

Repetition of inforration^ or practice^ in either an identical or 
varied f ona^ has been demonstrated to be a ponerfUl contributor to increased 
learning (Lumsdaine^ 1963; Ausubel^ 1968; Gagne^ 1970)^ and the application 
of the principle in practice has been widely studied* 

There is less evidence^ honeveri pertaining to the ways this variable 
might interact with the mental abilities of learners* The a priori 
expectation might be that lower ability learners would profit most from 
such design techniques built into instructional materials* Such a view^ 
howeveri has not been supported by the research evidence* Lumsdainei 
Sulzer and Kopstein (1961) found that the more intelligent Air Force 
trainees benefited more trca added exaiaiples to a film on teaching the 
reading of a micrometer^ and the advantage to them increased as the material 
became more difficult* Allen^ Weintraub and Cooney (l96d) found a tendency 
for high non-«language XQ sixth graders to gain proportionately more than the 
low ability students from the viewing of a highly redundant factual 
information film on ecology of the sea* Kanner and McClure (1961)^ using 
similar films to those used by Lumsdaine^ Sulzer and Kopstein found no 
interaction of mental ability with either identical or varied repetition on 
an immediate posttest^ tat did find a difference in fervor of varied x^epetitii 
for the hi^ mental ability subjects one week after exposure to the stimuli^ 
On the other hand^ a study by Michael and Uaccoby (l96l)^ in which high 
school Juniors and seniors learned verbal information from a civiliam 
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defense film> Indlcatadno interaction of ability level to items that had 
been practiced during participation when the film una shown €iiid those 
items that had not been practiced* 

A soudy by Kropp, Kelson and King (1967)> as reported by Cronbach and 
Snow (1973) > compared sixth grade learning of a textbook statement on a 
scientific topic with a version that was cotapressed nearly 20% by removing 
details and simplifying the content, but not by elucidating the content* 
Hie higher ability subjects performed better than the lows, particularly on 
the simplified version, suggesting that the failure to provide redundancy 
by removing details, simplifying, and shortening e presentation will work 
to the detriment of the low ability students and benefit the hig^s* 

Considering the somewhat scanty evidenca, it would seem that there 
might be an optimum level of redundancy for low ability learners* No 
redundancy in the communication will penalize then by placing demands on 
their information-processing capabilities, and an excessive amount of 
repetition may cause boredom and lack of interest. The hi^ ability learner, 
though, will be able to process ccmpressed material at a fast pac« and will 
have the attentional ability to take advantage of repeated examples and 
information in cases where he yet nev>ds the information to complete his 
understanding* 

10 . Low mental ability Individuals ma y b e handlcajgped In learning from 
a rapidly paced presentation to a greater degree than those of high 
ability. 
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There is some evidence to support the conclusion that the rate of 
developnent or pace at nhich material is presented to learners will have 
a relationship to the a»ntal ability level or mental processing 
capabiiitiea of such learners. The optimuni rate of presentation for 
different types of leanxers, however, has not been fully determined. It 
is to be expected that higher mental ability individual* should be able to 
process the stimulus information more rapidly and efficiently, tha5 making 
the faster-paced material the prefered mode for thoa and the slower-paced 
material more boring aal restrictive. On the other hand, the Icwer ability 
individuals may be deficient in information-processing skills and would 
require more slowly paced stimuli so as to compensate for these deficiencies, 
the rapidly paced material being inadequately processed. There is some 
supporting experimental evideiice for these conclusions. 

Gropper and Kress (1965), reporting on a programed instruction study 
with eighth graders using differentially paced slide materials, found 
that the faster the tempo or pacing of the presentation, the wider the 
nerformance became between high and low mental ability learner*, 

the faster tempos handicapping the lows. In the Gropper and Lumsdalne (1961; study 
reported above, the poor performance of low ability individuals on programed lessons 
over television was attributed in part to the fixed-pace of presentations having a 
high difficulty level. Eckhardt (1970) studied the effects of the time compression 
of narration and pictorials upon tho learning of traffic safety by the Air Force 
inductees in a programed lesson. He found that the material could be compressed, 
or shortened, up to 40% of the time of a normal rate without affecting the learning 
of higher ability trainees. But the learning of lower ability trainees was significantly 
impaired by as must as a 25% compression of the material. Wolf (1971) indicated 
that if scenes do not last long e.»ough on a television screen, low mental ability 
individuals will not have enough time to assimilate the information. 
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Generalizations About Relationships of Instructional 
Media Design to Intellectual Abilities 

Given the set of statements and the supporting research and theory 
upon vfhich they are based^ it is possible to make a number of generalizations 
about the interactions between the mental abilities of different learners 
axKl the different ways instructional media may be designed and present ed# 

!• Individuals of Low mental ability appear to benefit from 
instructional procedures that : 

1«1« Supplant or replace covert mental operations which the 

learner would normally need to activate on his own^ 

possibly through the use of motion# 
1«2* Arouse^ motivate or prepare the learner for the instructional 

material that is to u.ollow# 
1*3* Organize^ outline or structure the content to be learned# 
1«4« Direct attention to^ point out or emphasize content of 

the stimulus that the learner needs to attend to* 
1«5# £licit an active response from the learner to the content 

of the CQmmunication# 
1.6* Feedback to the learner knowledge of the correctness of 

responses he may have made# 
1#7# Raise questions relative to the content of the communication# 
1«8# Present the content to be learned at a pace slow enough for 

mental processing of the transmitted infornation* 
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2, Individuals of Low mental ability appear to be deterred in 
their learning by Instructional procedures that : 

2.1, Contain amounts of information, both visual and verbal, that 
exceed the information-processing capabilities of the learner* 

2.2, Contain content that has no inherent organisational structure, 
2,3^°''^^^BQft&?fi§iSd5^Sfiokened or simplified so as to remove all 

.redundancy and details. 

2.4, Contain excessive repetition which ma/ lead to boredom and 
fatigue , 

Contain i itent that ^ , ^ , _ 

2.5, '*developsat, a rate of speed too rt^.pid for adequate mental 

processing of the information transmitted. 

The above generalizations are derived from the research and theory 
presented and discussed in the first section. As was pointed out in the 
introduction, such generalizations must be considered as tentative and 
need to be verified or refuted through future systematic research. 
However, a careful review of the list will reveal a consistency of findings 
based on a common theoretical foundation. 

It seems clear that those instructional procedures that benefit low 
ability learners are largely serving a compensatory function, Tt&t le, 
they "provide the learners with the necessary mediators, organization of 
materials, modality and the like, which they cannot provide for themselves; 
or circumvent debilitating effects of certain psychological traits or 
states." (Salomon, 197^^ They utilize a number of psychological principles 
to do this, but the end result of the procedures that are most efficaciously 
employed is that of compensating for ^''®A>'^°"^^Uisclminational, analytical 



and mental processing deficiencies within the low ability learner* 
Deterrents to the learning by this group would seem, in large part, to be 
a disregard of these mental deficiencies and the presentation of 
instructional stiiuull that place demands on their intellectual capabilities 
that are difficult or impossible for them to meet* 

3» Individuals of High mental ability appear to benefit frcm 
instructional procedures that : 

3 •I* Are perceptually rich in information, concepts and sensory 
images • 

3 •2, Place a requirement on learners to organise, hypothesi»v3, 

abstract and manipulate symbolic meaning* 
3^3^ Employ a rapid rate of development of the material, thus 

challenging thr r mental processing capabilities* 



The generalizations stated above are derived from the research and 
theory presented in the first section* Whereas the compensatory function 
war served by instructional procedures for the low ability learners, the 
preferentiai^ appears to prevails Instructional 



treatments for those of high mental ability • Salomon fl972|/ states that 
such treatments "call upon and utilize learners ♦ hi^er aptitudes, neither 
making up for deficiencies nor compensating for them*" The superior 
attentional, discriminational, analytical and mental processing skills of 
this group nould seem to demand instructional procedures that utilise 
such innate abilitiei# Being able to organis^e, abstract and process 
information at a rapid rate, they prefer instructional stimuli presented 
in this Nay* And they lose interest in and are bored by material that 
does not possess these characteristics • 

4. Individuals of Middle mental ability n^ould appear to benefit from 
instructional procedures that : 

4.1. Allow the necessary time needed for the mental processing 
of the transmitted inforoEtion* 

4.2. Supplant or replace covert mental operations ivhich the 
learner ¥(ould normally need to activate on his own, possibly 
through the use of motion* 

4.3.. Arouse, motivate or prepare the learner for the instructional 

material that is to follow« 
4.4. Organize, outline or structure the content to be learner^ 
4.5^ Direct attention to, point out or en^hasize content of the 

stimulus that the learner needs to attend to« 
4.6. Elicit and active response from the learner to the content 

of the communication* 
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4.7. Feedback to the learner knowledge of the correctness of 

responses he may have made* 
4.84 Raise questions relative to the content of the communication. 
4.9. Present the content at a pace appropriate to the mental 

processing capabilities of the learners* 

6. Individuals of !-^dddle mental ability appear to be deterred in 
their learning by Instructional procedures that : 

6.1. Contain excessively heavy amounts of information exceeding 
the information-processing capabilities of the learners* 

6.2. Contain content that has no inherent organieational structure. 

6.3. Develop at a rate of speed too rapid for adequate mental 
processing of the transmitted information* 

The gensralizations derived for those learners in the middle mental 

ability range bear a close similarity to those for low ability learners. 

They are, in fact, based on more general research findings and theory 

and not specifically on discrete experimental evidence with individuals 

as distlnghulshed from highs and lows 
in this middle ability group* Very little research with such subjects^haa 

been conducted* We do not know whether the optimum instructional 

procedures to be employed for this group serve either a compensatory or a 

preferential function, depending upon the i*ature of the instructional task, 

or whether they may serve neither or both. One is tempted to speculate 

that this group falls somewhere between the two extremes, and thus may 

require both kinds of instruction depending upon the prevailing conditions* 

However, this is an open question. 
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Prescriptions for Instructional Media Desiwi 

The 23 statements and the generalizations presented in the first tuo 
sections of this paper describe the nature of the relationships of 
instructional media design to intellectual abilities. This section ulll 
present more specific instructional prescriptions for applying these 
conclusions to the actual desi^ and production of instructional materials 
for the low and high mental ability groups. It should be apparent that 
all of these prescriptions would not be employed in the preparation of any 
single instructional cojnmunicationj and, given the present state-of-the-art, 
it becomes a matter of designer-producer Judgment as to Just what procedures 
would be appropriate given the nature of the content being taught, the 
instructional objectives being met, and other instructional conditions 
prevailing in the utilization situation. These prescriptions are not 
exhaustive, but are intended to suggest useful lines of application for 
the different instructional media design factors. 

!• Instructional material designed fot learners of Lew mental ability 
should employ the following design techniques : 
1,1, Preparatory or motivational procedures that establish a set 
to learn the material to follow (at the beginning and at 
points within the communication)^ such as : 
l^ltl. Advance organizers that provide organizing elements 
from previous material to which the new material may 
be related* 
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1#1#2# Verbal or pictorial overviews > outlines or summaries 

of material to follow* 
1#1*3* Verbal direction to "attend to**." or "learn from***" 

specific parts of the content* 
1*1*4* Points to look for^ questions to answer^ or problems 

to solve* 

1*1*5* Kinds of activities to engage in or procedures to 
follow* 

1*2* Organizational outlines or internal structuring of the 
content * such as : 

1«2«1* Printed or spoken headings or sub«»headings of major 

divisions of the content* 

1*2#2* Enumeration of points as presented (e#g#> "firsts" 

"second," etc*)* 
1,2.3. Logical ordering and sequencing of the content. 
1*3* AttentionHiirecting devices th&t point out* emphasize or 

direct attention to relevant cues in the communication, such as : 

1*3#1# Verbal directions to "look at," "find," "see," etc* in 

conti guity with visuals* 
1*3*2* Visual pointers (pop<»ia labels, arrows, circling, 

alternating or flashing ei^phasizers, etc*)* 
1*3*3* Underlining, full capitalization or italicizing of 

printed material* 
1*3*4* Use of color for emphasis* 
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1»3#5# Progressive build-up or disclosure, or disassembly or 
reassembly ("implosion") of pictorial elements* 

1#3#6# Animated or cartoon-type visuals that reduce detail 

to relevant cues inherent in the material to be learned • 

1#3#7# Close-ups, large pictures, large type* 

l«3#d# Movement and change* 

1«3*9« Emphatic repetition of elements to be perceived# 

1*4 • Procedures tliat elicit active participation and response froi 
the learner to the content of the communicationt such as ; 
1#4#1* Overt -'speaking-out" or written responses to built-in 

request for response in audio, pictorial or printed 

presentations* 

1«4*2« Covert "thinking" responses to built-in requests for 

response in audio, pictorial or printed presentations • 
1«4#3# Insertion of questions in printed or audio form, to 

which answers (either overt or covert) are required • 
1*4»4# Note-taking when enough time is provided within ths 

presentation to permit it* 
1*4#5# Stopping the film or presentation for student reponse 

or discussion as a result of built-in instructions* 

1#5» Provision for correcting or confirming feedback to responses 
elicited from learners # such as : 

1#5»1# Printed or spoken answers to elicited responses* 
1«5*2« Pictorial depiction of answers to elicited response^ 
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1#5#3# Correctness of response cor.firmed ("right" or "wrong") 
where means exist for interaction (as in computer-* 
assisted instruction) • 

1#6# A slow rate of development or pace of presentation of the 
content to be learned » such as : 

1^6^1^ Narration^ in audio recordings or pictorial accompaniments 
that is presented at a moderate rate of speed* 

1*6#2* Development of concepts and ideas in pictorial material 
at a fixed and easily comprehensible rate of speed* 

1#6#3# Scenes^ in visuals^ of sufficient length to permit 
adequate tiinc for mental processing* 

1^7^ Formats that provide for supplantation or replacement of the 
mental processing operations^ normally done by the learners * 
by means of imitation or modeling* such as : 
1*7#1# Filmic Hechniques that "zoom" in and out on details ^ 

duplicating (and thus supplanting) perceptual and 

mental processing operations* 
1#7#2# Filmic or progressive graphic development of a process 

or operation in the sequential order of occurence* 
1«7«3« Movements that depict the continuous transformations 

from one state of being to another state* 
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2# Instractiona\ mateMal designed for learners of High mental ability 
should eaploy the following design techniques : 

2#1» Higher information density, pictorial and conceptual complexity 
and richness in images, ideas and relationships, such as: 

2,l*lt. Multi-image, multi-screen or montage • 

2.1.2* High speed of presentation nithin screen or units of 
the message, resulting in higher amounts of factual 
and conceptual information presented per unit of time* 

2*1#3» Combination of pictorial and narration in a non-redundant 
relationship* 

2.1t4t Rapidly changing pictorial stimuli. 

2*1*5* In print, longer and more coc^lex sentences^ 

2»2# Rapid rate of development of information and concepts being 
communicated, such as: 

2*2 .l* More rapid pacing and rate of development of audio 
materials and narration to pictorial materials 

2.2^2. A fast rate of development of information and ideas 
with a minimum of detailed explanations • 

2 #3. A fornat that places requirements on the learner to organize . 
hypothesise^ abstract and manipulate the stimuli mentally in 
order to extract meaning from it^ such as ? 
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2.3.1. Complex stimuli (pictorial and verbal to which learner 
is directed with instructions to engaga in a particular 
way, 

2.3.2. Examples of concepts, ideas or facts trca which 
inferences may be drawn as a result of mental processing. 

It is clear, from a study of the above prescriptions, that it is much 
easier to specify those design techniques that will compensate for mental 
processing deficiencies in lower ability learners than satisfy the 
preferential ways of learning of those of higher mental ability. It may 
well be the case that high ability learners may profit to some extent, 
depending upon conditions, from an application of the design techniques 
that are absolutely essential in the preparation of instructional materials 
for the low ability students. With this higher group, it nay be a matter 
of the degree to wliich such techniques as attention-directing, elicitation 
of response, structuring and pacing are employed rather than their complete 
absence. The general research does, in fact, show that they do profit 
from such instructional methods. Oh the other hand, the lower ability 
group may have their J.earning seriously impaired by the employment of 
techniques that assist the highs. In this case, the complex, information- 
rich rapidly paced material may act as a learning deterrent. 

The question may then be posed relative to prescriptions of media 
designed for learners in the large middle group of mental ability. In all 
probability- the media design techniques used with low ability learners 
will prevail for the middle group as well, but perhaps with a reduced 
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influence ♦ The great body of research done on media design factors 
probably pertains to this middle ability group^ and it points clearly to the 
efficacy of use of such instructional pro^iedures as eliciting student 
participation and response, furnishing of feedback and knowledge of results, 
directing of attention to relevant cue? essential to learning, and using 
repetition and redundancy in the presantation of material to be learned* 
These are all factors that assist low ability learners # Therefore, we 
might conclude that similar techniques of design would benefit either 
group, but with some differences in degree to which certain techniques may 
exert their effects # 

A Summimr-Up 

Tiore is no easy answer to the problem of selecting the optimum 
presentational mode for a particular ability group* This fact is brought 
out clearly by the Koran, Snow and McDonald (1971) study# Here the 
complexity and visual richness of the videonnodeling (filmic) treatment, 
which might be expected to favor the higher perceptual-analytic individuals, 
in fact favored the lower ability group, possibly because it compensated for 
their deficiences in perceptual processing and analytical skills • It did 
this by providing an explicit and detailed concrete presentation of the 
content at a pace slow enough to permit them to process the information^ 
Thus, one design technique may override the effects of another, and it is 
the designer's task to weigh their relative effects* The opposite effect 
may have occured in the Gropper and Lumsdaine (l96l) study, where thbre was 
an expectation for higher learning by low ability learners from response- 
eliciting stimuli, but the high difficulty level and rapid fixed-pace of 
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the preaentation resulted in better gains for the high ability learnsrs* 
Then, too, different design techniques may exert their effects v^hen they 
nork in combination nith other techniques ♦ The Allen (1970) study is an 
example of adyance organizers viorking together with the posing of questions 
to produce a particular influence on learning by different ability groups 
that did not occur when either technique was used alone* Thus, the 
production of effective communications may still be largely an art, but 
hopefully an art that utilizes established principles of how individuals 
learn and what means may be taken to e^ihance that learning* 

Although the results and generalizations preseated in this paper are 
tentative at best, they are in general accord. There seems to be a 
consistency of findings that point logically to one kind of media design 
approach for one class of learners and another for the opposite class, 
with a substantial area of overlap shared by both* No claim of finality 
is made hf^re for the concluBions that have been drawn* only that they 
present a reasonable and empirically based model for the design of 
ini^tructional media for learners of different mental abilities* Eopefully 
they may be tested further for their appropriateness and modified or 
expanded through the experience that is .gained from such evaluation and 
use* 
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